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Mathematically gifted individuals contribute to society through their knowledge production and 
leadership in mathematics and other mathematically-oriented disciplines (i.e., science, 
engineering and technology).  In contemporary society, individuals with high-level 
mathematical capability are essential to ensure the prosperity of society in the “knowledge 
economy”.  However, concomitantly with the valuing of these individuals there has been a 
serious concern that Australia is not producing sufficient individuals with high-level 
mathematical capabilities.  The convergence of the appreciation of the role of the 
mathematically gifted and the recognition of a shortfall in numbers of individuals with 
mathematical capability has created a Zeitgeist ─ “a window of opportunity” ─ for enhancing 
the education of mathematically gifted students.  This paper discusses why there is a Zeitgeist 
for some mathematically gifted students and why other mathematically gifted students may not 
benefit from these times, and provides suggestions to improve the education of ALL 
mathematically gifted students.   
 
 
Over two decades ago, the National Council of Teachers of Mathematics (1980) highlighted a 
serious concern with the education of the mathematically gifted: 
The student most neglected, in terms of realizing full potential, is the gifted student of 
mathematics. Outstanding mathematical ability is a precious societal resource, sorely needed to 
maintain leadership in a technological world. (p. 18)   
This concern has since been echoed in Australia and elsewhere (e.g., Diezmann & Watters, 2002; 
MacGillvray, 2000; Sheffield, 1995).  However, rather than dwell on this lack of progress, it seems 
opportune to capitalise on the “Zeitgeist” to raise awareness of the characteristics and needs of 
mathematically gifted students in order to achieve high quality education for them.  Zeitgeist is “the 
defining spirit or mood of a particular period in history as shown by the ideas and beliefs of the 
time” (Pearsall, 1998, p. 2147).  It defines what is acceptable and supported, and what is 
unacceptable and marginalised.  Zeitgeist can also be thought of as “the smile of good fortune at 
crucial periods of life” (Benbow, Lubinski, & Sanjani, 1995).   
The Zeitgeist has long been recognised as critical in the fulfilment of potential of gifted 
individuals.  Sometimes, there is specific reference to the importance of Zeitgeist in the fulfilment 
of potential Tannenbaum, 1983), and at other times, it is implied through reference to the role of 
external factors such as the optimal environment (Sternberg, 1985), environmental catalysts and 
chance (Gagné, 1993), favoured cultural groups (Frasier, 1997; Gibson, 1998), or a favoured gender 
(Kerr, 1998; Rimm, 1997, 1999).  Zeitgeist is also relevant to whether an individual is actually 
considered to be gifted within their society.  According to Sternberg and Zhang (1995) one of the 
essential criteria implicitly used by a society to identify who is gifted is whether an individual’s 
specific capability is valued by that society.  However, as what is valued changes over time and 
varies among societies, one individual with a particular capability may experience the Zeitgeist and 
fulfil their promise, whilst another individual with the identical capability but separated from the 
first individual by history, geography, culture or gender may fail to achieve their potential.   
Fortuitously, the early years of the 21st century appear to be the Zeitgeist for at least some of 
the mathematically gifted.  This paper discusses the political, economic, social, and cultural 
perspectives of the Zeitgeist (Simonton, 2002) in relation to mathematics education; describes how 
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the abilities of mathematically gifted students can impact on their achievement; considers issues of 
inclusivity that relate to the mathematically gifted; and then makes ten recommendations on ways to 
capitalise on the Zeitgeist to enhance the mathematics education and achievement of ALL 
mathematically gifted students.   
 
Mathematics Education and the Zeitgeist 
In education, economics, and politics, the “knowledge economy” of the 21st century is seen as 
central to contemporary initiatives and strategic directions (Atkinson, & Court, 1998; Batterham, 
2002).  “Knowledge economy” is a broad term that encompasses industries associated with the 
production, and management and communication of knowledge (Atkinson, & Court, 1998).  The 
notion of “knowledge” as an economic unit is paradoxical in Australia where to be 
“knowledgeable” or to be involved in a “knowledge-based work” such as academia, has been 
undervalued and even subject to derision.  However, over the past century the pendulum has swung 
from one extreme ― where Australia was regarded as “the grave of genius” (NSW Attorney 
General, 1901, as cited in Barcan, 1983) ― to the other extreme ―where Australia is touted as the 
“incubator” for creative individuals: “we are seeking today to nurture a new generation of young 
scientific minds capable of achieving great things for their country” (Howard, 2001).   
The knowledge economy depends heavily on the quality and quantity of mathematical 
expertise that is developed.  Although mathematic knowledge and expertise is particularly valued in 
the new economy, there is a shortfall in students who choose to pursue mathematical studies (e.g., 
Miles, 2000; Thomas, 2000).  The lack of mathematically capability extends beyond mathematics to 
other disciplines with quantitative foundations including science, engineering, and technology 
(Batterham, 2000).  MacGillvary (2000) argues that it is necessary to develop both “mathematical 
capabilities in the broad spectrum of areas with quantitative links; and the high level expertise 
capability of the discipline of mathematical sciences”.  Thus, if mathematical achievement is 
integral to international competitiveness and national prosperity, there is a need to nurture all 
individuals who have mathematical promise.  Batterham (2000) argues that capable individuals 
need to be supported throughout their schooling:  
Australia’s success as a knowledge economy is dependent on a highly skilled, informed and 
scientifically literate workforce who receive a strong foundation of SET [science, engineering, 
technology] knowledge throughout their primary and secondary schooling. (p. 49)   
At the national level, there have been ongoing commitments to the development of 
mathematical ability in The Adelaide Declaration on National Goals For Schooling in the Twenty-
First Century (Ministerial Council on Education, Employment, Training and Youth Affairs, 1999); 
and Backing Australia’s Ability (Commonwealth of Australia, 2001).  The current Review of 
Teaching and Teacher Education (Commonwealth of Australia, 2002) examines the skills needed 
by teachers to support innovative practices in technologically-oriented subjects including 
mathematics.  At the state level, for example in Queensland, funding has been specifically allocated 
to developing excellence in mathematics, science and technology in schools (Beattie, 2001).  Given 
the commitments to supporting mathematics education of all students and fostering effective 
teaching, it is opportune to advocate for effective ways to support the education of mathematically 
gifted students.   
A Zeitgeist for the mathematically gifted has been created by the convergence of three key 
factors.  First, the capability of mathematically gifted students is valued and necessary in a 
knowledge economy.  Second, endorsement by leaders of the need to value creative contributions is 
counter to the often anti-intellectual stance and should impact positively on community attitudes 
towards the gifted.  Third, there is a concerted effort to develop intellectual ability in mathematics 
through attention to teacher education, quality teaching, and school resourcing.  However, if 
mathematical gifted students are to benefit from these opportune times and be adequately prepared 
to contribute to the knowledge economy, they need specialized support.  Gifted students are 
renowned as knowledge repositories who can rapidly assimilate knowledge.  However, the 
knowledge economy also requires that these students develop the ability to generate, and organise 
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and communicate knowledge.  In mathematics, this will require opportunities to engage in creative 
mathematical endeavours, to organise meaningful mathematical data, and to communicate about 
mathematics in relevant forums.  Knowledge production is complex and requires insight (Davidson, 
1986), the facility to adapt, select or shape the environment to suit oneself (Sternberg, 1985), and 
the ability to cope with novelty (Sternberg, 1990).  These criteria provide a litmus test for the 
adequacy of programs or initiatives for the mathematically gifted ― To what extent are 
mathematically gifted students engaged in creative endeavours, organising meaningful data, and 
communicating mathematically?   
 
The Abilities of Mathematically Gifted Students 
Mathematically gifted students differ from their non-gifted peers on three clusters of characteristics.  
These are (1) their capacity for learning; (2) the quality and type of their reasoning; and (3) their 
mathematical orientation (See Table 1).  These characteristics are discussed elsewhere (House, 
1997; see also Putt, 1998 for a various lists of characteristics).  Although mathematically gifted 
students may not exhibit all these characteristics, it is widely accepted that the most distinguishing 
characteristic of gifted students is the quality of their reasoning (e.g., House, 1987; M. Johnson, 
1983).  While gifted students share some characteristics, the can also differ substantively from each 
other.  Whereas some mathematically students are more logically oriented, other gifted students are 
more spatially oriented (Diezmann & Watters, 1996a).  Kruteskii (1976) argues that there are three 
distinct types of mathematically gifted students: analytic thinkers who have high logico-
mathematical ability and weaker spatial ability; geometric thinkers who have high spatial ability 
and weaker logico-mathematical ability; and harmonic thinkers who have high logico-mathematical 
ability and high spatial ability.  Traditionally, school mathematics focuses on the sequential 
presentation of information and logical tasks.  This focus suits analytic and harmonic thinkers and 
they are able to perform highly.  In contrast, a sequential focus impacts negatively on geometric 
thinkers, who despite their high spatial ability have weaker logical ability, and hence, may 
underachieve on traditional school tasks.  For example, geometric thinkers may experience 
difficulties learning information that is typically presented sequentially, such as number facts, or 
algebraic rules.  However the high spatial ability of the geometric and harmonic thinkers should not 
be overlooked or undervalued.  High spatial ability is fundamental to creative contributions in 
mathematics and science (MacFarlane-Smith, 1964).  The important role of spatial ability in 
mathematical achievement, and the developmental trajectory of spatial intelligence is discussed 
elsewhere (Diezmann & Watters, 2000).   
Gifted students will also differ in the level of their giftedness (Gross, 1993).  Gross estimates 
the distribution of different levels of giftedness from mildly gifted (1:6 – 1:40), moderately gifted 
(1:40 – 1:1000), highly gifted (1:1000 – 1:10 000), exceptionally gifted (1:10 000 – 1:1million), and 
profoundly gifted (fewer than 1:1million).  While teachers may never encounter a profoundly 
mathematically gifted student in their careers, there are at least mildly gifted students in nearly 
every classroom across the nation.  Thus, programs and strategies (e.g., curriculum compacting, 
acceleration, enrichment, M. Johnson 1994) to support mathematically gifted students need to 
provide adequate scope for type of ability of particular mathematically gifted students, and 
accommodate the level of their capabilities.  Examples of programs for mathematically gifted 
students are discussed elsewhere (D. Johnson, 1994).  Hence, there are additional criteria that can 
be used to test the adequacy of provision for mathematically gifted students ― To what extent does 
school support for the mathematically gifted recognise and accommodate their diversity of abilities 




Characteristics of Mathematically Gifted Students 
 
Capacity for Learning  
• Masters typical content more quickly and at an earlier age than his or her classmates. 
• Concentrates for long periods of time on a problem that he or she finds interesting. 
• Is capable of more independent, self-directed activities. 
 
Quality and Type of Reasoning 
• Has exceptional reasoning ability and memory. 
• Often skips steps in problem solving and may solve problems in unexpected ways. 
• Enjoys and is successful looking for patterns and relationships and attempts to explain them. 
• Is more likely to see relationships between a new problem and problems previously solved; 
enjoys posing original problems. 
• Is more willing and capable of doing problems abstractly; often prefers not to use concrete aids. 
 
Mathematical Orientation 
• Has a tendency to choose to do mathematics when presented with a choice of activities. 
• Enjoys the challenge of mathematical puzzles and games. 
(adapted from House 1987, pp. 51-52) 
 
Inclusivity and the Mathematically Gifted 
Although there is an apparent Zeitgeist in Australia for the mathematically gifted, there are five 
groups of mathematically gifted students who need particular attention to ensure that they are not 
overlooked or marginalised.  First, geometric thinkers (Kruteskii, 1976) need to be sought out and 
supported.  Due to their weaker logical abilities, such students may be overlooked.  Second, 
mathematically gifted students who have very high ability need particular support.  These students 
are rare (Gross, 1983), and hence, will have little in common even with similarly aged mildly gifted 
students.  The challenge with these students is to provide programs and teachers commensurate with 
the level of their giftedness.  Third, young mathematically gifted students need support.  There are 
substantial differences between policy and practice that can negatively impact on these students, for 
example in relation to early entry to school (Diezmann, Watters, & Fox, 2001).  Fourth, there is a 
need to be proactive in identifying gifted students from minority groups and providing appropriate 
support (Frasier, 1997; Gibson, 1998).  Gifted indigenous students are under-represented in some 
gifted education programs (Gibson, 1998).  Finally, there is a need to monitor and support the 
involvement of mathematically gifted girls.  Society still finds an orientation towards mathematics 
less acceptable for girls than for boys (Damarin, 2000).  Given, the need to foster the development 
of ALL mathematically gifted students, further criteria that can be used to test the adequacy of 
provision for mathematically gifted students ― To what extent are the geometrically gifted, highly 
gifted, young gifted, minority gifted and female gifted identified and accommodated in school 
programs?  Without particular attention to these groups, they may not experience the Zeitgeist 
enjoyed by other mathematically gifted students.   
The focus of this discussion now shifts to how to capitalise on the Zeitgeist to foster the 
achievement of ALL mathematically gifted students.   
 
Enhancing the Education of the Mathematically Gifted  
Mathematically gifted students have always had the potential to contribute substantially to society 
in mathematics or related fields.  However, it is only at this juncture that their contribution is highly 
valued and specifically sought.  Thus, this is “a window of opportunity” for enhancing the quality of 
education for mathematically gifted students.  However, there is a need to act promptly, and 
proactively before the “smile” vanishes.  Ten suggestions are presented to enhance the education of 
the mathematically gifted.   
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1. Policy and Practice: Parents and teachers should be informed about the policies for the 
education of gifted students in particular state or territories in the selected educational 
system, and how the policy is implemented.  Some schools are funded to provide specific 
services for gifted students in the local area.  For example, Education Queensland has a 
number of Learning and Development Centres (Gifted and Talented) across the state that 
support students in clusters of local schools (Beattie, 2001).   
 
2. Registers of Mathematically Gifted Students: There is a need for school registers of 
mathematically gifted students to monitor their progress and document the types of 
provision for them and its effectiveness.  Registers promote the early identification of 
mathematically gifted students and accountability for their programs and progress.   
 
3. Appropriate Assessment: Students who consistently achieve highly on grade level 
assessments should be provided with the opportunity to demonstrate their capabilities on 
challenging levels of work or “above grade” assessments to provide an insight into what 
they can do and to inform programming for them.  Outcome-based approaches to education 
offer the promise that students can work and achieve to their capability (Spady & Marshall, 
1991).  However, in practice, narrow levels of work are associated with particular grades, 
which is detrimental rather than supportive of gifted students (Evans & King, 1994).  
 
4. Peer Learning Communities: Mathematically gifted students need opportunities to work 
within a mathematical community where others share their interests, can understand their 
ideas, and are prepared to critique their work.  If there are insufficient mathematically gifted 
students in a single class, students from various classes could work together.    
 
5. Teachers’ Mathematical Expertise: Even at the primary level mathematically gifted students 
should have access to teachers who have a strong interest in mathematics and adequate 
expertise, in exactly the same way for example, that musically gifted students should have 
access to teachers with musical interests and expertise.  This may require the placement of 
mathematically gifted students in particular classes for mathematics.  It may also necessitate 
teachers who elect to teach mathematically gifted students to upgrade their knowledge.    
 
6. Teacher Training: Mathematically gifted students have unique abilities and require a 
differentiated curriculum.  However, many teachers are ill-equipped to identify the these 
students and adequately cater for their needs.  Given, the importance of developing adequate 
high-level mathematical capability, pre-service and in-service teacher education needs to 
include the study of ways teachers can foster these capabilities.  Training is the most 
significant factor in teachers’ attitudes towards the gifted (Plunkett, 2000). 
 
7. Parental Guidance: Parents are strong supporters of their children, however they may need 
guidance to recognize the unique characteristics of their mathematically gifted children and 
appreciate effective ways to assist them.  For example, if a child is a geometric thinker (high 
spatial ability but weaker mathematical ability), he or she will have a better understanding of 
a problem if a diagram is used rather than if a purely arithmetical approach is used 
(Diezmann & Watters, 1996b).    
 
8. Community Awareness: Mathematically gifted students can be set apart from other students 
in the school and the community due to their particular ability and the generally negative 
views held by society about mathematics (Damarin, 2000).  The achievements of these 
students will be paramount in the future so community education about the importance of 
mathematics and the contributions that these students can make should be encouraged.   
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9. Research Investment: Despite the importance of having a populace with high level 
mathematical capability, there is very limited research reported on mathematically gifted in 
Australasia.  In a recent review of articles published in the past decade only six percent of 
articles in this journal were related to mathematics and only one percent of publications in 
the proceedings of the Mathematics Education Research Group of Australasia focused on 
the gifted (Diezmann & Watters, 2002).  Over a decade, these figures indicate that research 
on mathematically gifted students has been a very low priority.   Thus, there is a need to 
encourage researchers in gifted education and mathematics education to redress this 
situation and inform policy and practice.  
 
10. Professional Associations: Professional associations play an important role in supporting the 
educational needs of gifted students.  However, collaborative links are needed between 
gifted organizations and mathematics organisations to capitalise on their joint expertise in 
supporting mathematically gifted students, their teachers, and parents.   
 
Whether or not individual mathematically gifted students experience the Zeitgeist and fulfil 
their potential will be determined at least to some extent by the community (i.e, educators, policy 
makers, researchers, families) in which they live and learn.  A decade on, will we be celebrating the 
achievements of the mathematically gifted students in our own communities as they contribute to 
society or be lamenting a lost opportunity and mathematical promise that went unfulfilled?  
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